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Catalog Numbers
This document supports the catalog number listed in this table.

Assembly Description Mobius®, Silver, 
Catalog Number MIX
Assembly Revision Number 2
Certificate Level Silver
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Catalog Numbering System
Mobius® Single-Use Mixer Assemblies

Assembly Type
MIX = Mixer Assemblies
PMIX = Power Mixer Assemblies

Bag Volume
(e.g. 0010L = 10 liters)

Assembly Serial Number
Unique assembly identification number (up to 7 digits long)
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Lot Numbering System
Our lot numbering system is used to identify the manufacturing batch for each 
product. The batch records and device serialization records provide full 
traceability of the raw materials and components used in each product.

Danvers, MA, USA and Molsheim, France

Plant Code
L = Danvers, MA
FM = Molsheim, France

Year Code
0 = 2020
1 = 2021
2 = 2022
3 = 2023
4 = 2024
etc.

Month Code
A = January J = July
B = February K = August
C = March M = September
D = April N = October
E = May P = November
H = June S = December

Decade Code
A = 1 H = 6
B = 2 J  = 7 
C = 3 K = 8
D = 4 M = 9
E = 5 N = 0

Shop Order Number
5-digit sequential number

Sub-lot Code (Optional)
A = First sub-lot
B = Second sub-lot
C = Third sub-lot
etc.
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Wuxi, China

10-digit Autogenerated Number
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Product Description
The Mobius® single-use mixing solutions deliver advanced technology for mixing 
pharmaceutical ingredients from intermediate to final drug products and for the 
preparation of process solutions, such as buffers and media. Unlike traditional 
stainless-steel mixers, single-use mixers reduce downtime due to CIP, SIP, 
cleaning validation, and process engineering.

The mixing system includes a carrier, control box, motor, and power cord. The 
Mobius® Mixer assembly used in the system is a single-use device equipped with 
a magnetically driven impeller. This assembly typically consists of a bag with inlet 
and outlet tubing fastened to connectors as well as sampling port(s) and/or probe 
port(s).
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User Guide
A User Guide is not available for this custom product. To view our general 
Mobius® handling instructions and installation procedures, please visit our 
website: Mobius® Safe Handling. For Mixer and Power Mixer Assembly 
information, please visit our Mobius® Single-use Mixing Systems website: 
Mobius® Single-use Mixing Systems.
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Drug Master File
A Drug Master File (DMF) is a submission to the Food and Drug Administration 
(FDA) that may be used to provide confidential detailed information about 
facilities, processes, or articles used in the manufacturing, processing, packaging, 
and storing of one or more human drugs. Our company does not maintain DMFs 
for Mobius® single-use assemblies, because submitting a DMF is not a regulatory 
requirement nor a confirmation of compliance of our products. Instead, the same 
information that is typically included in the DMF can be found in this Dossier and 
the Quality Management Dossier for Mobius® single-use assemblies. If additional 
information is required, (e.g., Sterilization Validation, Quarterly Dose Audits etc.), 
please make this request through our Quality Services Department. The data may 
then be directly included in submissions [e.g., Abbreviated New Drug Application 
(ANDA), Biological License Application (BLA), etc.] to the FDA.
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Safety Data Sheet
This product does not require a Safety Data Sheet (SDS) under the Occupational 
Health and Safety Administration Standard entitled “Hazard Communication” 29 
CFR 1910.1200 for the United States of America.

This product is not a hazardous substance and does not contain hazardous 
ingredients or substances with European Community workplace exposure limits or 
substances of very high concern (SVHC) above their respective disclosure limits. 
This product does not require a safety data sheet according to Regulation (EC) 
No. 1907/2006 (REACH).

This product does not meet the criteria of a Workplace Hazardous Materials 
Information System (WHMIS) classification of a controlled product. This product 
does not require a WHMIS Material Safety Data Sheet in Canada.
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Storage and Handling
To ensure successful deployment of single-use technologies, it is vital that 
customers provide training to all personnel handling or working with single-use 
assemblies. Excess handling of assemblies at a customer’s site could increase the 
risk of damage to an assembly. Customers should strive to reduce unnecessary 
handling of assemblies from receipt of product through application. A summary of 
our recommended handling practices for single-use assemblies are described 
below.

Warehouse and Storage Area
Upon receipt of single-use assemblies, the following steps should be taken:

Step Description

1
Visually inspect the outer boxes for damage and report any 
damage if observed. It is recommended to establish an internal 
procedure with pre-defined escalation pathways.

2
To maintain the product integrity, store all single-use 
assemblies in the original packaging under controlled 
temperature conditions.

3

Open boxes using a shallow 
cutting tool with a controlled 
cutting surface, such as the 
tool shown below. 
Be careful not to damage the 
inner packaging.

4

If placing internal labels on each assembly, the assemblies 
should NOT be removed from the original boxes. Packaging 
should be moved aside, and stickers placed on one corner of 
each assembly. Once complete, the packaging should be 
replaced, and assemblies stored as received until requested 
from the applicable production area.
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Storage of Assemblies Outside Original Shipping Boxes
When storing assemblies, freezing and extreme heat (> 40 °C) should be 
avoided. The original sealed bag must be kept intact to protect the product from 
foreign matter and high levels of moisture. Additional storage recommendations 
must be considered:
Recommendation Description

1

It is recommended that assemblies are stored inside of 
the original shipping boxes for as long as possible. 
Minimize the time assemblies are stored outside of 
corrugated boxes, as assemblies are more susceptible to 
damage in this state.

2 Storage surfaces must be clean, smooth, and free of 
sharp edges.

3

Storage surfaces should be no smaller than the footprint 
of the assembly. Assemblies should be stored flat. No 
part of the assembly should hang over the edge of the 
storage surface:

4

For all carts used for storage, ensure the sharp corners 
and edges are capped off or covered appropriately to 
prevent damage to the assembly:

5

Storage shelves should be placed in a location where 
nothing heavy can fall on top of the assemblies; this will 
help decrease the chances of damage due to impact from 
a foreign object.

6 Assemblies should not be stacked higher than they were 
in the original boxes.
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Opening Assemblies
The following steps should be taken for properly opening your assemblies in a 
controlled/isolated environment per your local aseptic transfer procedures:

Step Description

1
When receiving our products, wipe down the outer containment 
bags / packaging bags (if applicable) using low lint /or non-
shedding cleanroom wipes, prior to opening

2

Carefully cut across on the 
top of the outer bag, taking 
care not to cut across the 
processing bag using blunt 
tipped scissors or shallow 
safety cutter 
(Recommended).

3 Carefully lift the top of the 
bag away from the assembly.

4
Carefully cut down the center 
of the outer packaging bag 
only (See diagram).

5

From the bottom of the new 
center cut, carefully cut 
towards the outside of the 
package on the left side of the 
cut (See diagram).

6

Repeat Step 4, carefully 
cutting towards the outside of 
the package on the other 
right uncut side (See 
diagram).

7 Open the outer packaging bag and lift out of the inner bag.
8 Repeat steps 2 - 7 for the inner bag. 

9

The assembly can then be lifted out of the inner packaging bag 
and placed on a smooth cart large enough to fit the footprint of 
the assembly, or directly install the assembly into a prepared 
bin or mixer carrier located nearby. 

NOTE: Sliding the assembly out of the inner packaging is not 
recommended as it could damage unprotected PureFlex® 
film causing abrasion
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Preparation and Installation

Step Description

1

Visually inspect and wipe down the inside of the bin, mixer, or 
carrier using a clean, lint-free wipe. Check to ensure the bin, 
mixer, or carrier is clean and dry and free off burrs, particulates, 
and sharp edges. Remove any residual debris (cable tie ends, 
powder, etc.) that may be present from previous use.

2 Report any damage to the bin, mixer, or carrier and remediate 
before installing the assembly.

3 Place the cart containing the assembly close to the bin, mixer, 
or carrier.

4
If the bin, mixer, or carrier has an appropriately sized door, 
install the assembly through the door itself prior to removing 
the additional packaging.

5

If the bin, mixer, or carrier does not have a door or the door is 
not large enough to load the assembly through, carefully 
remove the outer packaging and lift the assembly and install 
through the top of the carrier.

6
Carefully feed tubing through the correct ports to ensure tubing, 
clamps, and connectors do not contact the film surface during 
loading.

7

IMPORTANT! Secure any heavy objects (filters, heavy 
connectors, or clamps) located on the top of the assembly to 
ensure they do not drop into the carrier and onto the film 
surface.

8
After the assembly is loaded into the carrier, check the fit of all 
tubing. At no point should tubing be stretched, as this will cause 
unnecessary strain on connections and may lead to a leak.

9

Remove any remaining protective foam from the assembly after 
the assembly is properly installed in the bin, mixer, or carrier. 
To maintain the product’s integrity, store all single-use 
assemblies in the original packaging under controlled 
temperature conditions. Freezing and extreme heat (> 40 °C) 
should be avoided. 
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Handling Instructions Label
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Molsheim, France
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Specifications
Design Criteria

Sterility
Quarterly dose audits are performed on representative 
samples to AAMI guidelines to ensure a Sterility Assurance 
Level (SAL) of 10-6 for assembly fluid path.

USP Bacterial 
Endotoxin

Quarterly performance review of extracts from
representative samples of assemblies contain less than
0.25 EU/mL per USP <85> as determined by the Limulus
Amebocyte Lysate (LAL) test.

Particulates
Quarterly performance review of extracts from 
representative samples of assemblies that have been 
tested per USP <788>.

Component 
Material Toxicity

Family component materials were tested post gamma 
irradiation and meet the criteria for the USP <88>, 
Biological Reactivity Test for Class VI Plastics. This product 
also meets USP <661> for Physico-chemical tests for 
plastic containers.

Shipping Test Representative assemblies were tested and passed the 
ISTA Integrity-Plus Test Procedure 2A standard.

Stability Study Studies support a shelf life of 2 years for functionality and 
sterility.

Release Criteria

Critical 
Dimensions

Measurements are taken on assemblies to assure 
dimensional compliance with EMD Millipore specifications 
and tolerances.

Leak Integrity 
Testing in 

Manufacturing

In-process testing was performed on this lot to ensure 
leak integrity using a pressure decay method.

Appearance and 
Cleanliness

Each assembly has been visually inspected with an 
unaided eye per manufacturing work instructions and test 
specifications. The assembly meets the Quality Assurance 
release criteria.

Gamma 
Irradiation

Each assembly has been sterilized using a validated 
gamma irradiation level of 25-40 kGy.
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Manufacturing Information
Country of 

Origin U.S.A. China France

Manufacturing 
Location Danvers, MA Wuxi Molsheim

Standard 
Warranty

The applicable warranty for the products listed in this 
publication may be found on our website within the “Terms 
and Conditions of Sale” applicable to your purchase 
transaction.

Change 
Notification

Our worldwide Change Management procedure assures 
that our customers are notified in a timely manner of 
change(s) that might impact an end-user’s process, 
procedure, product, or documents. A Change Notification 
policy, using a risk-based approach, considering the 
declared end use of the product, is industry best-practice. 
A customer notification is provided to customers who opt-
in to receive notifications on customer-defined critical raw 
material.
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Test Summaries 
and Results
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Component Material Toxicity
The following tests were performed on representative components to support 
Mobius® Silver assemblies.

USP <88> Biological Reactivity Tests for Class VI Plastics
Test Summary

Systemic and intracutaneous extract injections as well as intramuscular 
implantations were performed by an independent laboratory to determine the 
toxicity of Silver Single-use components and their suitability for contact with 
parenterals. Representative components of Silver Single-use Assemblies were 
gamma irradiated to >40 kGy then submitted for USP Class VI testing. These 
studies were conducted based on the USP <88> Biological Reactivity tests, In 
Vivo. 

Results

All components of Silver Single-use Assemblies are non-toxic per USP Class VI 
biological tests for plastics.

Independent laboratory certificates can be viewed during a scheduled audit.
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USP <661> Physicochemical Testing for Plastic Containers
Test Summary

Family component materials for Silver Single-use Assemblies were
tested by a qualified contract laboratory per USP <661> for Physicochemical 
testing to determine physical and chemical properties. Representative 
components of Silver Single-use Assemblies were gamma irradiated to >40 kGy 
then submitted for USP <661> testing. 

Extracts were tested for the following under USP <661>:
• Heavy Metals: to detect and identify the presence of metals in the extract.
• Buffering Capacity: to measure the alkalinity or acidity of the extract.
• Non-Volatile Residue: to measure the organic/inorganic residues soluble in the 

extract.
• Residue on Ignition: to measure the weight of residual substances not 

volatilized after the extract is ignited.

Results

Silver Mobius® Single-use components pass the requirements of USP <661>.

Independent laboratory certificates can be viewed during a scheduled audit.
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Appearance and Cleanliness 
Visual inspection is performed on all Mobius® assemblies during manufacturing.

Test Summary
Inspection is performed without magnification and with adequate lighting, i.e. 
normal room lighting, a light table and also a black inspection background. 
Inspect the assembly at a distance of 12 to 18 inches (standard arm’s length), 
using the unaided eye. For general inspection, scan the entire surface of the 
object being inspected. Average inspection time is 5 to 20 sec per square foot.

Quality Assurance Release Criteria
Visual Acceptance Criteria - Manufacturing

Visual acceptance release criteria in manufacturing includes the following specific 
to hair, loose particles, embedded particles, and gels. Particle matter is measured 
using TAPPI Standard 0109 DIRTT (size estimation chart).

Particle Type Maximum Quality Limit
Hair 0

Loose particles on the device or in 
packaging 0

Embedded Black, Brown, White or Gray Particle Matter (no other colors 
are acceptable) and Gel Pellets or Gel Spots

Article or Assembly 
Bag Size (L)

Maximum Number of      
≤1.50 mm2 Particles

Maximum Number of
≤1.50 mm2 Pellets* 

Tubing assemblies 
without an assembly bag 2 2

≤ 10 2 2
11 – 50 3 3
51 – 199 5 5
200 – 499 7 7
500 – 999 9 9
1000 – 3500 11 11

*Gel Pellets: Any quantity under 1 mm2 is acceptable for all bag sizes.
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Visual Acceptance Criteria – Customer Returns

Since returned assemblies are handled outside of cleanroom areas, the below 
visual acceptance criteria are used for customer returns. Particle matter is 
measured using TAPPI Standard 0109 DIRTT (Size estimation chart).

Particle Type Maximum Quality Limit
Hair 0

Embedded Black, Brown, White or Gray Particle Matter (no other colors 
are acceptable) and Gel Pellets or Gel Spots

Maximum Quality LimitArticle or Assembly 
Bag Size (L) Maximum Number of     

≤1.50 mm2 Particles
Maximum Number of
≤1.50 mm2 Pellets* 

Tubing assemblies 
without an assembly 
bag

2 2

≤ 10 2 2
11 – 50 3 3
51 – 199 5 5
200 – 499 7 7
500 – 999 9 9
1000 – 3500 11 11

*Gel Pellets: Any quantity under 1 mm2 is acceptable for all bag sizes.

Loose Particles
Maximum Quality Limit

Article or Assembly 
Bag Size (L)

Loose ≤ 0.40 mm2 

particles in the fluid 
path

Loose ≤ 1.5 mm2 

particles outside the 
fluid path

Tubing assemblies 
without an assembly 
bag

2 2

≤ 10 2 2
11 – 50 3 3
51 – 199 5 5
200 – 499 7 7
500 – 999 9 9
1000 – 3500 11 11
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Additional Guidance on Visual Observations
Upon inspection of our single-use assemblies, end-users may identify visual 
observations. Our classification of these observations aligns with BioPhorum’s 
‘Single-Use system (SUS) Visual Observation Library’.

Note: This section is only meant to provide guidance to end users. It is not 
meant to serve as visual inspection acceptance criteria.

Film Observations
Film markings, created typically during film manufacture, assembly, or during 
customer handling/use, do not impact the assembly’s performance. The table 
below outlines primary examples of film observations.

Inspections of the assembly should only be performed when deemed necessary, 
as a result of the customer’s risk assessment. Increased handling of the assembly 
has been shown to increase the risk of damage and the presence of markings to 
the film significantly. Only a quick and careful inspection is recommended as the 
assembly is being loaded into the carrier/bins/Mixer to reduce handling. 

In the event a specific film marking causes concern, please reach out to your 
local Single-Use Technical Application Specialist for assistance.

Observation 
Type

Potential 
Originating 

Cause
Definition and Photo

Gel Pellets During film 
manufacture

A spot of unmelted resin embedded within the film. 
Clear in appearance; can feel like a raised bump, 
sometimes with a rough surface texture

Gel Pellet Example. Camera Image Taken Through a 5X Eye 
Loupe. 

Embedded 
Particles

During film 
manufacture

Any colored material contained within the film that 
cannot be dislodged. Appears colored, usually black, 
brown, or grey; can feel raised to the touch (not a 
smooth surface)

Brown Embedded Particle Example #1. Camera Image Taken 
Through a 5X Eye Loupe 
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Observation 
Type

Potential 
Originating 

Cause
Definition and Photo

Creases During film 
manufacture

A line that spans across the film. Similar 
appearance to a wrinkle or fold in clothing

Zipper/Chevron 
Marks

During 
assembly or 

customer 
handling/use

A straight, curved or V-shaped line in the film 
consisting of a host of smaller angled lines, giving 
the film marking a zipper-like appearance. May be 
raised to the touch

Zipper Example. Camera Image Taken Through a 5X Eye Loupe. 

Chevron Example. Camera Image Taken Through a 5X Eye 
Loupe. 

MIX Page 47 of 171

DEM
O



Observation 
Type

Potential 
Originating 

Cause
Definition and Photo

Scratch

During 
assembly or 

customer 
handling/use

Score or mark on the film surface with a sharp or 
pointed object. smooth or rough edges dependent 
on origin of the scratch; may be tactile
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Leak Integrity Testing in 
Manufacturing
Test Summary

In-process samples from each lot of Silver Assemblies are leak tested using a 
pressure decay method. The assemblies are pressurized at a set pressure for a 
stabilization time, both of which are based on assembly volume. The detectable 
defect size is based on the total internal volume of the assembly. For example, if 
there are (3) 5L bags in an assembly, then the total internal volume is 15L and 
the detectable defect size would be 1000µm. The final pressure of the assembly, 
at the end of the test cycle, must meet the acceptance criteria.

Total Assembly Volume (L) Detectable Defect Size (µm)

Non-bag assemblies 50

1 – 9 150

10 – 999 1000

1000 and above 2000

Results
All released assemblies met specifications. Data is within the lot record of the 
released product and may be viewed during a scheduled audit.
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Bacterial Endotoxin 
Test Summary

As part of component validation, representative components of Single-use 
assemblies were gamma irradiated to ≥ 40 kGy then submitted for testing at an 
approved independent laboratory per USP <85>. The Assembly must contain less 
than 0.25 EU/mL per USP <85> as determined by the Limulus Amebocyte Lysate 
(LAL) test. 

As part of product release for Mobius® Silver assemblies, quarterly performance 
review of extracts from representative samples of assemblies must contain less 
than 0.25 EU/mL per USP <85> as determined by the Limulus Amebocyte Lysate 
(LAL) test. 

Milli-Q® water is added to the assembly fluid path and held for 60 minutes. The 
assembly is agitated at the beginning and end of the holding period to ensure 
that water reaches all surface areas of the container. If the assembly is a tube 
set, the entire fluid path is filled. If the assembly includes a bag, 10% of the 
bag’s volume is added. After the holding period, the water is drained from the 
assembly and saved as the extract for testing.

Solutions of assembly extracts were mixed with Limulus Amebocyte Lysate. A 
reaction at different dilutions indicates the maximum level of endotoxins present. 
The test results determine the level of endotoxins contained within the assembly.

Results
Extracts met the specification of < 0.25 EU/mL.

For each representative component, a validation report is on file and a summary 
of the report may be viewed during a scheduled audit.

Quarterly performance review data is on file and may be viewed during a 
scheduled audit.
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Particulates
Test Summary

As part of component validation, representative components of Silver Single use 
assemblies were submitted for testing at an approved independent laboratory per 
USP <788>.

As part of product release for Mobius® Silver Assemblies, quarterly performance 
reviews of extracts from representative samples meet the particulate specification 
per USP <788>.

Milli-Q® water is added to the assembly fluid path and held for 60 minutes. The 
assembly is agitated at the beginning and end of the holding period to ensure 
that water reaches all surface areas of the container. If the assembly is a tube 
set, the entire fluid path is filled. If the assembly includes a bag, 10% of the 
bag’s volume is added. After the holding period, the water is drained from the 
assembly and saved as the extract for testing.

Method 1 is routinely performed, and particle counts are conducted assuming a 
sample extraction volume. Method 2 is used only if results from Method 1 are 
inconclusive.

Method 2 particle count tests are conducted on a filter membrane through which
a sample extraction volume is filtered. The sample must meet one of the 
following criteria.

USP <788> Specification
Method Particle Size Range (μm) Maximum Particles/Sample

≥ 10 6000
Method 1

≥ 25 600
≥ 10 3000

Method 2
≥ 25 300
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Results
Extracts met the requirements of USP <788> Particulates.

A validation report is on file for each component and a summary of the report 
may be viewed during a scheduled audit.

Test results of representative Mobius® Gold Assemblies are leveraged for our 
Mobius® Silver assemblies based on quarterly performance reviews of extracts 
using Method 1 and are summarized below. Samples meet the particulate 
specification per USP <788>.

Average Particles per Sample
Catalog Number Lot Number

≥ 10 μm ≥ 25 μm
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Extractables Data
Introduction

The Extractables data presented in this section establishes a basis for risk 
assessment of the Mobius® Single-Use Assembly, by providing information on the 
compounds that may be extracted during usage. Each of the reports identified in 
the ‘Assembly Component Information’ section provides information on the tested 
component, including the study design, combined organic extractables results and 
elemental impurities. The estimated concentrations represent the highest 
concentration observed per model solvent across all lots. 

The test methods employed in these studies are based on best practices per 
BioPhorum’s best practices guide ‘Extractables testing of polymeric single-use 
components used in biopharmaceutical manufacturing (2020)’1 and the USP 
chapter <665> ‘Polymeric Components and Systems Used in the Manufacturing 
of Pharmaceutical’2.

The end user is responsible for interpreting this data to determine what additional 
studies may need to be conducted based on their installation.

In addition to these results, the Operational Excellence Dossier for the individual 
filters, connectors and films can be accessed through an Emprove® Suite 
subscription, with results reported per each analytical method.  

1 BioPhorum best practices guide, Extractables testing of polymeric single-use components used in 
biopharmaceutical manufacturing (2020)
2 U.S. Pharmacopeia <665>, (2021). Plastic Components and Systems Used to Manufacture Pharmaceutical 
Drug Products.
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1

Cadmium Cd 1 ND ND

Mercury Hg 1 3.3E-03

Lead Pb 1 ND

Cobalt Co 2A ND

Nickel Ni 2A 3.3E-03

Vanadium V 2A

Silver Ag 2B ND

Gold Au 2B 3.3E-03

Iridium Ir 2B ND

Osmium Os 2B ND

Palladium Pd 2B 3.3E-03

Platinum Pt 2B

Rhodium Rh 2B ND

Ruthenium Ru 2B 3.3E-03

Selenium Se 2B ND

Thallium Tl 2B ND

Barium Ba 3 3.3E-03 ND

Chromium Cr 3 ND

Copper Cu 3
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 7.9E-03

Mercury Hg 1 ND

Lead Pb 1 7.9E-03

Cobalt Co 2A ND

Nickel Ni 2A

Vanadium V 2A 7.9E-03 ND

Silver Ag 2B

Gold Au 2B 7.9E-03

Iridium Ir 2B ND

Osmium Os 2B 7.9E-03

Palladium Pd 2B

Platinum Pt 2B ND

Rhodium Rh 2B 7.9E-03

Ruthenium Ru 2B ND

Selenium Se 2B 0.079 ND

Thallium Tl 2B ND

Barium Ba 3 7.9E-03

Chromium Cr 3

Copper Cu 3 7.9E-03 ND
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Lithium Li 3 7.9E-03

Molybdenum Mo 3

Antimony Sb 3 ND

Tin Sn 3 ND

Aluminum Al N/A 7.9E-03 ND

Calcium Ca N/A 0.79

Iron Fe N/A 0.16

Germanium Ge N/A ND

Magnesium Mg N/A

Manganese Mn N/A 7.9E-03

Titanium Ti N/A 0.079 ND

Zinc Zn N/A

Zirconium Zr N/A ND
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 3.4E-03

Cadmium Cd 1

Mercury Hg 1 ND

Lead Pb 1 ND

Cobalt Co 2A 3.4E-03

Nickel Ni 2A ND

Vanadium V 2A 3.4E-03

Silver Ag 2B

Gold Au 2B 3.4E-03 ND

Iridium Ir 2B ND

Osmium Os 2B 3.4E-03 ND

Palladium Pd 2B ND

Platinum Pt 2B

Rhodium Rh 2B 3.4E-03 ND

Ruthenium Ru 2B ND

Selenium Se 2B ND

Thallium Tl 2B 3.4E-03

Barium Ba 3 ND

Chromium Cr 3

Copper Cu 3 0.0213
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Lithium Li 3 3.4E-03

Molybdenum Mo 3 ND

Antimony Sb 3 3.4E-03

Tin Sn 3 ND

Aluminum Al N/A 0.041

Calcium Ca N/A 0.033

Iron Fe N/A 0.0622

Germanium Ge N/A NA

Magnesium Mg N/A

Manganese Mn N/A 3.4E-03

Titanium Ti N/A ND

Zinc Zn N/A 3.4E-03

Zirconium Zr N/A ND
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Table 4. Revision History

Section Change Description
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 3.3E-03

Mercury Hg 1 ND

Lead Pb 1 3.3E-03

Cobalt Co 2A ND

Nickel Ni 2A ND

Vanadium V 2A 3.3E-03

Silver Ag 2B ND

Gold Au 2B 3.3E-03

Iridium Ir 2B ND

Osmium Os 2B 3.3E-03

Palladium Pd 2B ND

Platinum Pt 2B ND

Rhodium Rh 2B ND

Ruthenium Ru 2B

Selenium Se 2B 4.2E-03

Thallium Tl 2B ND

Barium Ba 3 ND

Chromium Cr 3 3.3E-03

Copper Cu 3 ND
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Lithium Li 3 ND

Molybdenum Mo 3 3.3E-03

Antimony Sb 3 ND

Tin Sn 3 3.3E-03

Aluminum Al N/A ND

Calcium Ca N/A 8.3E-03 ND

Iron Fe N/A 0.00465

Germanium Ge N/A 3.3E-03

Magnesium Mg N/A 0.00566

Manganese Mn N/A 3.3E-03

Titanium Ti N/A ND

Zinc Zn N/A 4.2E-03

Zirconium Zr N/A ND
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 3.4E-03

Mercury Hg 1 ND

Lead Pb 1 ND

Cobalt Co 2A ND

Nickel Ni 2A 3.4E-03

Vanadium V 2A ND

Silver Ag 2B

Gold Au 2B 3.4E-03 ND

Iridium Ir 2B 3.4E-03

Osmium Os 2B ND

Palladium Pd 2B ND

Platinum Pt 2B

Rhodium Rh 2B ND

Ruthenium Ru 2B 3.4E-03

Selenium Se 2B ND

Thallium Tl 2B ND

Barium Ba 3 ND

Chromium Cr 3 3.4E-03

Copper Cu 3 ND
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Lithium Li 3 ND

Molybdenum Mo 3 3.4E-03

Antimony Sb 3 ND

Tin Sn 3 3.4E-03 ND

Aluminum Al N/A ND

Calcium Ca N/A 0.027 ND

Iron Fe N/A ND

Germanium Ge N/A NA

Magnesium Mg N/A ND

Manganese Mn N/A ND

Titanium Ti N/A 3.4E-03 ND

Zinc Zn N/A ND

Zirconium Zr N/A
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50%
EtOH ND

50%
EtOH Pentanoic acid DI-GC-MS 0.017

50%
EtOH Hexanoic acid

50%
EtOH 0.017

50%
EtOH

3,5-Di-tert-butyl-4-hydroxyphenylpropionic
acid 20170-32-5 7.49 0.028

50%
EtOH 7.42 0.028

50%
EtOH DI-GC-MS 0.017 0.027

50%
EtOH 565-60-6 0.017 0.019

50%
EtOH 2-Octanone 0.017 0.018

50%
EtOH 9.82 T <RL
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 3.4E-03

Mercury Hg 1 ND

Lead Pb 1 3.4E-03 ND

Cobalt Co 2A

Nickel Ni 2A 0.00442

Vanadium V 2A ND

Silver Ag 2B 3.4E-03 ND

Gold Au 2B 3.4E-03

Iridium Ir 2B ND

Osmium Os 2B ND

Palladium Pd 2B

Platinum Pt 2B 3.4E-03

Rhodium Rh 2B ND

Ruthenium Ru 2B ND

Selenium Se 2B 3.4E-03

Thallium Tl 2B ND

Barium Ba 3 ND

Chromium Cr 3 3.4E-03 ND

Copper Cu 3
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Lithium Li 3

Molybdenum Mo 3 3.4E-03

Antimony Sb 3 ND

Tin Sn 3 ND

Aluminum Al N/A 3.5E-03 0.00418

Calcium Ca N/A 0.0928

Iron Fe N/A

Germanium Ge N/A ND

Magnesium Mg N/A ND

Manganese Mn N/A 3.4E-03

Titanium Ti N/A ND

Zinc Zn N/A 3.4E-03

Zirconium Zr N/A ND
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND ND

Cadmium Cd 1 3.4E-03

Mercury Hg 1 ND

Lead Pb 1 ND

Cobalt Co 2A 3.4E-03

Nickel Ni 2A 0.0107

Vanadium V 2A ND

Silver Ag 2B 3.4E-03

Gold Au 2B ND

Iridium Ir 2B ND

Osmium Os 2B 3.4E-03

Palladium Pd 2B ND

Platinum Pt 2B 3.4E-03 ND

Rhodium Rh 2B

Ruthenium Ru 2B ND

Selenium Se 2B 3.4E-03 ND

Thallium Tl 2B ND

Barium Ba 3 ND

Chromium Cr 3 ND

Copper Cu 3 3.4E-03
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Lithium Li 3 3.4E-03

Molybdenum Mo 3 ND

Antimony Sb 3 ND

Tin Sn 3 3.4E-03

Aluminum Al N/A 0.0829

Calcium Ca N/A 0.0564 0.0621

Iron Fe N/A 0.019

Germanium Ge N/A ND

Magnesium Mg N/A 0.024

Manganese Mn N/A 3.4E-03

Titanium Ti N/A ND

Zinc Zn N/A 0.00433

Zirconium Zr N/A
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Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 3.4E-03

Mercury Hg 1 3.4E-03 ND

Lead Pb 1 ND

Cobalt Co 2A 3.4E-03

Nickel Ni 2A ND

Vanadium V 2A ND

Silver Ag 2B 3.4E-03

Gold Au 2B ND

Iridium Ir 2B ND

Osmium Os 2B 3.4E-03

Palladium Pd 2B ND

Platinum Pt 2B ND

Rhodium Rh 2B

Ruthenium Ru 2B 3.4E-03 ND

Selenium Se 2B 3.4E-03

Thallium Tl 2B ND

Barium Ba 3 ND

Chromium Cr 3 3.4E-03

Copper Cu 3 ND

Emprove® Advanced Qualification DossierPage 138 of 171

DEM
O



Lithium Li 3 3.4E-03

Molybdenum Mo 3 ND

Antimony Sb 3 3.4E-03 ND

Tin Sn 3 ND

Aluminum Al N/A 3.6E-03 0.00761

Calcium Ca N/A 0.033

Iron Fe N/A ND

Germanium Ge N/A

Magnesium Mg N/A ND

Manganese Mn N/A ND

Titanium Ti N/A

Zinc Zn N/A ND

Zirconium Zr N/A ND

MIX Page 139 of 171

DEM
O



DEM
O



DEM
O



Table 3. Grand summary of extractable elements

Notes: “-” indicates < 20 µg/L; "n.a." indicates not analyzed, "N/A" indicates ICH class is not applicable

Element ICH Q3D
ClassSymbol

RL

Highest result of all lots
tested (µg/cm²)

H₂O 0.1 M H₃PO₄

Arsenic As 1 ND

Cadmium Cd 1 ND

Mercury Hg 1 3.4E-03 ND

Lead Pb 1 3.4E-03

Cobalt Co 2A ND

Nickel Ni 2A ND

Vanadium V 2A

Silver Ag 2B 3.4E-03 ND

Gold Au 2B ND

Iridium Ir 2B 3.4E-03

Osmium Os 2B ND

Palladium Pd 2B ND

Platinum Pt 2B 3.4E-03

Rhodium Rh 2B ND

Ruthenium Ru 2B ND

Selenium Se 2B

Thallium Tl 2B 3.4E-03

Barium Ba 3 ND

Chromium Cr 3 3.4E-03

Copper Cu 3 ND
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Lithium Li 3 ND

Molybdenum Mo 3 ND

Antimony Sb 3 3.4E-03

Tin Sn 3 ND

Aluminum Al N/A 0.00558

Calcium Ca N/A <RL

Iron Fe N/A 3.4E-03

Germanium Ge N/A ND

Magnesium Mg N/A

Manganese Mn N/A 3.4E-03

Titanium Ti N/A <RL

Zinc Zn N/A 3.4E-03

Zirconium Zr N/A ND
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Extractables Component Report R23
Table 1. Study Design

0.1 M H₃PO₄
0.5 N NaOH
50% EtOH
H₂O

30 minutes
24 hours
21 days
70 days

Test item information
Test article name
Test article part number
Test article lot number(s)
Pretreatment of test article Value(s)
Other
Other
Extraction solvents Average Solvent loss (%)

Time Points Extraction temperature (°C)

Test Article Extraction Conditions Value(s)
Extraction method
Solvent start volume (mL)
Solvent contact surface area (EFA for filter) (cm²)
Surface area to volume ratio (cm²/mL)
Description of extraction procedure
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Regulatory 
Information
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Elemental Impurities
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Appendix I: 
Assembly Drawings
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